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SPECIFICATION 

1. TITLE OF THE INVENTION 

SEMICONDUCTOR DEVICE 

2. WHAT IS CLAIMED IS: 

(1) A semiconductor device comprising a MOS 
transistor having gate film thickness sizes of at least two 
kinds . 

(2) A semiconductor device according to claim 1, 
wherein voltages applied to the gate films of the different 
film thickness sizes are different from each other. 

3 . DETAILED DESCRIPTION OF THE INVENTION 
[INDUSTRIAL TECHNICAL FIELD] 

The present invention relates to a semiconductor 
device and in particular to a structure of a so-called high 
voltage proof semiconductor device which comprises a MOS 
transistor, in which a high-voltage proof element is built. 
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and where the number of power supply voltages is at least 
two kinds • 

[SUMMARY OF THE INVENTION] 

The present invention is a semiconductor device 
comprising a MOS transistor, where high voltage proof, 
fineness and high speed are achieved by changing gate film 
thickness according to voltage to be applied, 
[PRIOR ART] 

In a conventional high voltage proof semiconductor 
device, a logic circuit portion which is operated normally 
at 5V and a high voltage proof portion which is operated 
normally at 5 V or more have the same film thickness* 
[PROBLEM TO BE SOLVED BY THE INVENTION] 

In the above-mentioned conventional art, however, 
since the gate film thickness size of the logic circuit 
portion and the gate film thickness size of the high 
voltage proof portion are equal to each other, when a 
voltage applied to the high voltage proof portion is 
increased, the gate film thickness must be made thicker. 
As a result, it becomes impossible to achieve fineness and 
high speed in the logic circuit portion. On the contrary, 
there is a problem that, when the gate thickness is made 
thinner in order to achieve fineness and high speed in the 
logic circuit portion, the gate voltage can not be 
increased so that high voltage proof can not be achieved. 
In view of the above, the present invention is for solving 
the such a problem and an object thereof is to provide a 




high voltage proof semiconductor device where fineness and 
high speed are achieved in a logic circuit portion and 
higher voltage can be applied to a high voltage proof 
portion. 

[MEANS FOR SOLVING PROBLEM] 

A semiconductor device of the present invention is 
characterized in that the gate film thickness of a logic 
circuit portion and that of a high voltage proof portion 
are different from each other. 
[EMBODIMENT] 

FIG. 1 is a sectional view showing an embodiment of a 
semiconductor device of the present invention. Reference 
numeral 1 denotes a Si substrate, for example, and 2 
denotes a MOS transistor of a logic circuit portion. 
Reference numeral 3 denotes a diffusion layer constituting 
a MOS transistor of the logic circuit portion and 4 denotes 
a gate film of the logic circuit portion. Reference 
numeral 5 denotes a MOS transistor of a high voltage proof 
portion. Reference numeral 6 denotes a diffusion layer 
constituting a high voltage proof MOS transistor, which may 
be formed simultaneously with the formation of the 
diffusion layer 3 of the logic circuit portion. Reference 
numeral 7 denotes a gate film of the high voltage proof MOS 
transistor. Reference numeral 8 denotes a gate electrode 
and 9 denotes an insulation film in a separation region 
which separates a MOS transistor. The thickness of the 
gate film 4 of the logic circuit portion is set to, for 
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excimple^ 400D, so that the channel length of the MOS 
transistor can be set to about 2 jum or so. Sufficient 
fine structure can be achieved and high speed can be 
achieved. Meanwhile, the thickness of the gate film 7 of 
the high voltage proof portion is set to, for example, 
2000D, so that a voltage up to about 50 V can be applied as 
a gate voltage. Thus, a higher voltage proof can be 
achieved. Then, the gate film thickness of the logic 
circuit portion and the gate film thickness of the high 
voltage proof portion can be set freely according to 
requirement of a semiconductor device, thereby allowing 
design of a semiconductor device with a high degree of 
freedom. 

FIG. 2 is a sectional view showing another embodiment 
of a semiconductor device of the present invention, which 
is an embodiment where a high voltage proof portion is 
applied to a MOS transistor of an offset structure. In 
FIG. 2, reference numeral 10 denotes an offset portion, 
which can be made high-voltage proof by lowering density 
below the density of the diffusion layer 6. 

Thus, in the present invention, any structure can be 
employed for the MOS transistor of the high voltage proof 
portion. 

[EFFECT OF THE INVENTION] 

As mentioned above, according to the present 
invention, an effect can be obtained that the gate film 
thickness of the logic circuit portion and that of the high 




voltage proof portion are made different from each other so 
that finer structure can be achieved in the logic circuit 
portion, higher speed can be achieved, and higher voltage 
proof can be attained • 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view showing a main portion of 
an embodiment of a semiconductor device of the present 
invention; and 

FIG. 2 is a sectional view showing a main portion of 
another embodiment of a semiconductor device of the present 
invention. 

1. Si substrate 

2 . MOS transistor of logic circuit portion 

3. diffusion layer of logic circuit portion 

4. gate film of logic circuit portion 

5. MOS transistor of high voltage proof portion 

6. diffusion layer of high voltage proof portion 

7. gate film of high voltage proof portion 

8 . gate electrode 

9 . insulation layer of separation region 

10. offset portion 
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